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(54) Information output device, information recording device, and information duplication 
control system 



(57) The invention intends to secure the control of 
duplicating information signals. In the duplication control 
method according to the invention, a main information 
signal containing a duplication control information trans- 
formed into a spread spectrum signal to be superim- 
posed (T5-19) and a duplication control information su- 
perimposed by a processing different from the spectrum 
spreading (1 3) is transmitted. The duplication control in- 
formation transformed into a spread spectrum signal is 



extracted from the main information signal by the re- 
verse spectrum spreading (25), and the duplication con- 
trol information superimposed by the different process- 
ing is extracted from the main information signal (24). 
One information most closest to duplication prohibition 
is selected as an output duplication control information 
out of the plural extracted duplication control information 
(27). On the basis of the selected output duplication con- 
trol information, the main information signal is controlled 
on duplication (23). 
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Description 

The present invention relates to a method and de- 
vice io iimit or prohibit duplication of information such 
that, tor example, an information signal recorded on a s 
recording medium is reproduced and transmitted in the 
analog signal state with an information for preventing 
duplication : and the transmitted information signal is re- 
ceived and recorded on another recording medium; and 
an information output device to be used for the device, to 

Video tape recorders (VTRs) are widespread, and 
a great many software applications that VTRs can re- 
- produce are available. In recent years, reproduction de- 
vices such as the digital VTR and DVD (digital video 
disk) have come into reality. Thereby, people are able is 
to easily reproduce good pictures and sounds to watch 
and listen. 

However, there has been a risk that software appli- 
cations thus abundantly . provided are to be duplicated 
unlimitedly, and various measures for preventing dupli- 20 
cation have been adopted so far. 

For example, there is a method for substantially pre- 
venting duplication by exploiting the difference in the 
AGC (auto gain control) system between a VTR as a 
recording device and a monitor receiver to provide pic- 2s 
tures, or the difference in the APC (auto phase control) 
characteristic. 

That is, the VTR applies, for example, an AGC sys- 
tem that employs a pseudo synchronizing signal inter- 
polated into the video signal, and the monitor receiver 30 
applies another AGC system that does not employ the 
pseudo synchronizing signal. The duplication preven- 
tion method that utilizes the difference in the AGC sys- 
tem interpolates an extremely high level, of a pseudo 
synchronizing signal as a synchronizing signal for the 
AGC when recording analog video signals on an original 
recording medium, and interpolates the extremely high 
level of a pseudo synchronizing signal into the video sig- 
nals supplied to a recording VTR from a reproducing 
VTR as a synchronizing signal for the AGC. 

And, the VTR applies an APC system that employs 
the phase of the color burst signal itself of the video sig- 
nal, and the monitor receiver applies another APC sys- 
tem. The duplication prevention method that utilizes the 
difference in the APC characteristic partially inverts the 
phase of the color burst signal of the video signal, and 
outputs the video signal partially inverted in the phase 
of the color burst signal as the video signal supplied to 
the recording VTR from the reproducing VTR, when re- 
cording analog video signals on an original recording 
medium. 

With the system thus arranged, the monitor receiver 
that receives analog video signals from the reproducing 
VTR is able to reproduce a normal picture without being 
affected by the pseudo synchronizing signal or the par- 
tial phase inversion of the color burst signal used for the 
APC. 

However, when the VTR receives analog video sig- 



nals having the pseudo synchronizing signal interpolat- 
ed or the analog signals having the phase of the color 
burst signal partially inverted from the reproducing VTR 
as in the foregoing, and records the analog video signals 
on a recording medium, the VTR cannot properly per- 
form the gain control, or the phase control in accordance 
with the input signal; thus the VTR is not able to normally 
record the video signals. Accordingly, the VTR cannot 
present a normal picture good for watching and listening 
when reproducing the recorded video signal. 

Such a manner to process analog video signals is 
not to prohibit duplication, but to lead a normal repro- 
duced picture good for watching and listening not to be 
obtained, which is in a sense a passive control of pre- 
venting duplication. 

On the other hand, in processing digitized data, for 
example, digitized video signals, a direct control ot pre- 
venting duplication is adopted such that a duplication 
control signal made of a duplication prevention code, a 
generation limitation code of duplication, or the like is 
added on the video signal as a digital data and recorded 
on a recording medium to thereby prohibit duplication. 

Fig. t is a basic block diagram of a reproducing and 
recording system to process the digitized data. A digital 
information signal reproduced by a digital reproducing 
device 110 is transmitted to a digital recording device 
120 through a digital transmission line 101. The record- 
ing device performs duplication in case the digital infor- 
mation signal permits of duplication, and prohibits dupli- 
cation in case the digital information signal does not per- 
mit of duplication. 

On a recording medium 111 mounted on the digital 
reproducing device 110, a duplication control informa- 
tion as an added information is recorded in addition to 
a main digital information. The duplication control infor- 
mation indicates the contents of control such as dupli- 
cation prohibition, duplication permission, generation 
limit of duplication. A digital reproducing unit 112 reads 
out an information signal from the recording medium. 
111 , and acquires the duplication control information as 
well as the main digital information, which are transmit- 
ted to the digital recording device 120 through the digital 
transmission line 101 . 

A duplication control signal detection unit 122 of the 
digital recording device 1 20 detects a duplication control 
signal from an information signal received through the 
digital transmission line 101, and discriminates the con- 
tents of control. And, the detection unit 122 transmits 
the discrimination result to a digital recording unit 121. 

When the discrimination result of the duplication 
control signal from the duplication control signal detec- 
tion unit 122 indicates permission to record the digital 
information inputted through the digital transmission line 
101, the digital recording unit 121 converts the foregoing 
inputted digital signal into a digital information suitable 
for recording, and writes it on a recording medium 123. 
On the other hand, when the discrimination result of the 
duplication control signal from the duplication control 
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signal detection unit 122 indicates prohibition to dupli- 
cate, the digital recording unit 121 is designed not to 
record the foregoing inputted digital information. 

Further, when the discrimination result of the dupli- 
cation control signal from the duplication control signal 
detection unit 1 22 indicates permission to duplicate only 
forthefirst generation, the digital recording unit 121 con- 
verts the foregoing inputted digital signal into a digital 
information suitable for recording, and writes it on the 
recording medium 123, and at the same time, changes 
the duplication control signal as an added information 
into a signal to indicate duplication prohibition (duplica- 
tion prohibition for the next generation), and records the 
signal on the recording medium 123. Accordingly, it be- 
comes impossible to duplicate video signals using the 
duplicated recording medium 123. 

Thus, in case of the so-called digital connection 
such that the main information signal and the duplication 
control signal as an added information are supplied to 
the recording device as a digital signal, using the dupli- 
cation control signal can secure the duplication control 
such as duplication prohibition in the recording device. 

Incidentally, if the digital reproducing device in Fig. 
1 is a digital VTR, for example, in order to monitor re- 
produced video signals and audio signals, only the video 
signals and audio signals being main information sig- 
nals are converted into analog signals through a D/A 
converter 113, which are usually supplied to a monitor 
receiver through an analog output terminal 114. 

In this manner, although the reproducing device is 
for digital information, the analog signal supplied from 
the analog output terminal 114 does not contain the du- 
plication control signal. Accordingly, if an analog VTR is 
connected to the analog output terminal 114, duplication 
of information signals becomes possible. 

Accordingly, it is suggested to superimpose the du- 
plication control signal on the D/A converted video sig- 
nals and audio signals. However, it is difficult to super- 
impose the duplication control signal without deteriorat- 
ing the D/A converted video signals and audio signals, 
and to take out the duplication control signal in the re- 
cording device to utilize it for duplication prevention con- 
trol. 

Therefore, in the analog connection , there has been 
only the passive method for preventing duplication that 
utilizes the difference in the AGC system between the 
foregoing VTR and the monitor receiver or the difference 
in the APC characteristic therebetween. 

Incidentally, in the control method for preventing du- 
plication that utilizes the difference in the AGC system 
between the foregoing VTR and the monitor receiver or 
the difference in the APC characteristic therebetween, 
there is a case that video signals can be recorded un- 
expectedly normally depending on the AGC system or 
the APC characteristic of the recording device and even 
the passive duplication prevention cannot be carried 
out. Further, there has been a problem that disturbances 
can be generated on the reproduced picture on the mon- 



itor receiver. 

In order to solve the loregoing problems, as an ef- 
fective duplication control method that can be applied to 
either of the analog connection and the digital connec- 

5 tion, without deteriorating reproduced picture and audio 
signals, the applicant has proposed a digital recording 
method and analog recording method of video signals 
in which the spectrum of a duplication control signal is 
spread, the spread spectrum duplication control signal 

io is superimposed on the video signals in the analog sig- 
nal state (refer to Japanese Patent Application Laid- 
Open No. Hei 7-339959). 

In this method, a PN (Pseudo random Noise) se- 
quence code (hereunder, referred to as PN code) used 

7£ as a spectrum spreading code is generated in a suffi- 
ciently last rate, and the duplication control signal is mul- 
tiplied by the PN code to thereby spread the spectrum 
of duplication control signal. As the result, a narrow band 
and high level duplication control signal is transformed 

20 into a wide band and low level signal that does not affect 
the video signals and audio signals. And, the spread 
spectrum duplication control signal is superimposed on 
the analog video signals to be recorded on a recording 
medium. In this case, it is possible to record either of 

2$ the analog and digital video signals on a recording me- 
dium. 

In this method, since the duplication control signal 
is superimposed on the video signals, as a spread spec- 
trum, wide band and low level signal, it is difficult for a 

30 person to make an illegal duplication to remove the du- 
plication control signal from the video signals containing 
the duplication control signal. 

However, it is possible to extract the duplication 
control signal from the video signals containing the du- 

35 plication control signal by applying a reverse spectrum 
spreading processing to the duplication control signal. 
Therefore, the duplication control signal as well as the 
video signals can reliably be provided to the recording 
device, and at the same time the duplication control sig- 

40 nal can be extracted on the side of the recording device 
and the duplication control can reliably be carried out in 
accordance with the extracted duplication control signal. 

As described above, it is difficult to remove the du- 
plication control signal that has been transformed into a 

45 spread spectrum signal and superimposed on the video 
signals from the mixture of both, which, however, is the- 
oretically possible. 

For example, when the spread spectrum duplication 
control signal bears a constant level, a possible method 

so receives the video signals containing the foregoing du- 
plication control signal before supplying the video sig- 
nals to the recording device, and detects the spread 
spectrum duplication control signal that is superim- 
posed on the video signals. Further, the method gener- 

55 ates a canceling signal having the same level and same 
phase as the spread spectrum duplication control signal 
superimposed on the video signals on the basis of the 
detected duplication control signal, and subtracts the 
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canceling signal from the video signals on which the 
spread spectrum duplication control signal is superim- 
posed. Thereby, it is possible to wipe out the spread 
spectrum duplication control signal superimposed on 
the video signals. Thus, the duplication control signal 
superimposed on the video signals is removed, and ac- 
cordingly, duplication of the video signals, which is pro- 
hibited, will become possible. This incurs a risk that al- 
lows the illegal duplication ot video signals. 

Further, when a duplication control signal as well as 
video signals is recorded on a recording medium, the 
duplication prevention control in the foregoing analog 
connection is difficult as described above. 

The present invention has been made in view of the 
foregoing problems, and an aim of the present invention 
is to provide a device, method, and recording medium 
that are able to improve the foregoing problems. 

An information output device according to the in- 
vention is provided with: first duplication control infor- 
mation superimposing means that applies a spectrum 
spreading processing to a duplication control informa- 
tion signal generated on the basis of an added informa- 
tion obtained from a recording medium, indicating an al- 
lowable frequency of a main information signal being re- 
corded on the recording medium to thereby generate a 
first duplication control information signal, and superim- • 
poses said first processed duplication control informa- 
tion signal on the main information signal read out from 
the recording medium; second duplication control infor- 
mation superimposing means that applies a processing 
different from a processing by the first duplication con- 
trol information superimposing means to the basic du- 
plication control information signal to thereby generate 
a second processed duplication control information sig- 
nal, and superimposes said second processed duplica- 
tion control information signal on the main information 
signal; and output means for outputting the main infor- 
mation signal containing the first and second processed 
duplication control information signals. 

According to the foregoing information output de- 
vice, even if the recording medium does not contain a 
spread spectrum duplication control information, when 
the information output device reads out the foregoing 
main information from the recording medium and gen- 
erates a transmission signal to a recording device, the 
spread spectrum duplication control information is su- 
perimposed on an analog information signal; and there- 
fore, the duplication prevention control can be per- 
formed effectively even in the analog connection. 

Moreover, if the spread spectrum duplication con- 
trol information is wiped off before being inputted to the 
recording device, there lies a duplication control infor- 
mation superimposed by a different processing, and the 
duplication prevention control on recording can be done 
by means of the duplication control information. 

When there are plural kinds of duplication control 
information in this manner, inconsistency in the contents 
that these duplication control information indicate will 



present a problem. 

Coping with this problem, an information recording 
device according to the invention is to receive an input 
signal generated in such a mannerthat a first processed 

5 duplication control information signal generated by a 
spectrum spreading processing being applied to a du- 
plication control information signal indicating an allowa- 
ble frequency of a main information signal being record- 
ed on a recording medium is superimposed on the main 

10 information signal, and a second processed duplication 
control information signal generated by a processing dif- 
ferent from the spectrum spreading processing being 
applied to the duplication control information signal is 
superimposed on the main information signal, and to 

is record the main information signal on the recording me- 
dium. And, the information recording device is provided 
with: first duplication control information signal detecting 
means for applying a reverse spectrum spreading 
processing to said input signal and detecting the dupli- 

20 cation control information signal based on the first proc- 
essed duplication control information signal; second du- 
plication control information signal detecting means for 
detecting from the input signal the duplication control 
information signal based on the second processed, du- 

25 plication control information signal superimposed by the 
processing different from the spectrum spreading 
processing; selection means for selecting, as an output 
duplication control information signal, a duplication con- 
trol information signal that is the closest to duplication 

30 prohibition out of the first and the second duplication 
control information signals obtained by the first and sec- 
ond duplication control information detecting means; 
and recording control means for controlling to record the 
main information signal on the recording medium, on the 

35 basis of said output duplication control information sig- 
nal selected by said selection means. 

In this manner, the information recording device ac- 
cording to the invention regulates the inconsistency be- 
tween the plural duplication control information by se- 

40 lecting the information that is the closest to duplication 
prohibition as an output duplication control information. 
Therefore, even if any of the duplication control informa- 
tion is modified before being inputted to the recording 
device and inconsistency occurs between plural dupli- 
es cation control information which are to be originally iden- 
tical, a proper duplication prevention control can be car- 
ried out. 

The present invention will become more fully under- 
stood from the following description of exemplary em- 
50 bodiments and the accompanying drawings : in which: 

Fig. 1 is a block diagram for explaining a conven- 
tional construction of the duplication control system. 
Fig. 2 is a block diagram for explaining one embod- 
55 iment of an information output device according to 
the present invention: 

Fig. 3 is a block diagram for explaining a part of the 
information output device in Fig. 2; 
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Fig. 4 is a block diagram for explaining a part of the 
information output device in Fig. 2: 
Fig. 5 is a block diagram for explaining one example 
of a part of a PN code sequence generator in Fig. 4; 
Figs. 6A to 6C illustrate a timing chart for explaining 
the embodiment in Fig. 2; 
Fig. 7 illustrates the relation between a SS duplica- 
tion control signal and an information signal by 
means of spectrum; 

Fig. B is a block diagram for explaining one embod- 
iment of a recording device according to the present 
invention; 

Fig. 9 is a flow chart lor explaining the operation of 
a major part o( the one embodiment of the recording 
device according to the present invention; 
Fig. 10 is a block diagram for explaining another 
embodiment ot the information output device ac- 
cording to the present invention; and 
Fig. n is a block diagram for explaining another em- 
bodiment of the recording device according to the 
present invention. 

Prelerred embodiments will hereafter be described 
with reference to the accompanying drawings. 

An information duplication control method accord- 
ing to tho mvoniion is applied to an information duplica- 
tion prevomon system formed of an information output 
device and a rocoramg device in the embodiment de- 
scribed horoafioi And. in the embodiment described 
hereafter, the nlcrmation output device and the record- 
ing device will be described assuming that both are ap- 
plied to the recording reproducing device (hereunder, 
referred to as DVD device) for a DVD (Digital Video 
Disk) Tnc description on the audio signal system will 
be omitted here to be simple. 

. [First Embodiment] 

Digitized video signals, audio signals, and only one 
kind of dupicatoi control signal as an added informa- 
tion arc recorded on a disk being a recording medium. 
The duplication control signal may be recorded on the 
innermost track area of the disk called as TOC (Table of 
Contents) or d rectory or it may be recorded on the track 
where picture da>i and audio data are recorded, on a 
recording area aiftcrent form the recording area for 
these data The tatter case will now be described, in 
which reading out the picture data accompanies reading 
out the duplication control signal. 

In the analog connection such that the foregoing re- 
cording medium is reproduced and the reproduced sig- 
nals are converted into analog signals to be supplied to 
the recording device, the information output device as 
shown in Fig. 2 is used as a device to reproduce a DVD. 

Fig. 2 is a block diagram for explaining an informa- 
tion output device 10. The information output device 10 
corresponds to the reproduction system of the DVD de- 
vice. The duplication control signal is an information to 



indicate the allowable frequency to which a video signal 
can be duplicated. The allowable frequency 0 indicates 
the prohibition of duplication. The duplication control 
signal is interpolated into the picture data as described 

5 above. A disk 100 is loaded into the information output 
device 1 0, and a recorded signal is read out in accord- 
ance with a request for a read-out. 

As shown in Fig. 2, The information output device 
10 is provided with a read-out unit 11, decode unit 12, 

10 duplication control signal applying unit 1 3, D/A converter 
14, adder 15, duplication control signal extracting unit 
16, SS duplication control signal generator 17 (SS indi- 
cates the abbreviation of spread spectrum), D/A con- 
verter 18, and timing generator 19. The read-out unit 11 

75 reads out digital components S2 of the reproduced vid- 
eo signals from a signal S1 obtained by reproducing in- 
formation recorded in the disk 1 00, and supplies the dig- 
ital components S2 to the decode unit 12 and the dupli- 
cation control signal extracting unit 16. 

20 ' The decode unit 1 2 decodes the digital components 
S2 of the reproduced video signals and the duplication 
control signal contained in the picture data, and supplies 
a decoded signal S3 to the duplication control signal ap- 
plying unit 1 3. This duplication control signal applying 

2S unit 1 3 applies the concerned duplication control signal 
onto the video signals so that the duplication control sig- 
nal is superimposed on the video signals after being 
converted into analog signals. In this example, the du- 
plication control signal being a digital signal is superim- 

30 posed in the vertical blanking period of the video signals, 
before the D/A conversion. 

A signal S4 from the duplication control signal ap- 
plying unit 13 is supplied to the D/A converter 14, and 
an analog video signal S5 including the vertical synchro- 

35 nizing signal and horizontal synchronizing signal is ob- 
tained from the D/A converter 1 4. The analog video sig- 
nal S5 is supplied to the adder 15 and the timing gener- 
ator 1 9. 

The timing generator 1 9 receives the analog video 
40 signal S5 from the D/A converter 1 4, employs the picture 
synchronizing signal of the analog video signal S5 as a 
reference signaL and generates clock signals and vari- 
ous timing signals. 

Fig. 3 is a block diagram showing a detailed con- 
45 struction of the timing generator 1 9. As shown in Fig. 2, 
the timing generator 1 9 contains a reference timing de- 
tector 191 s PLL circuit 192, and timing signal generator 
193. 

The reference timing detector 1 91 extracts the pic- 
so ture synchronizing signal as the reference timing signal 
from the analog video signal S5 supplied from the D/A 
converter 33. In this embodiment, a vertical synchroniz- 
ing signal VD is employed as the reference timing signal. 
Accordingly, the reference timing detector 191 extracts 
55 the vertical synchronizing signal VD, and supplies the 
signal VD to the PLL circuit 192 and the timing signal 
generator 193. 

The PLL circuit 1 92 generates a clock signal CLK 
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synchronized with the vertical synchronizing signal VD. 
The clock signal CLK is supplied to the timing signal 
generator 1 93 : and at the same time the duplication con- 
trol signal extracting unit 15, S3 duplication control sig- 
nal generator 17, D/A converter 18, etc. 

The timing signal generator 193 generates a reset 
signal (initializing signal) RE for a PN code generator 
1 72 described later and the other various timing signals 
on the basis of the vertical synchronizing signal VD and 
the clock signal CLK. The reset signal RE is generated 
as a signal using one vertical period as one cycle, to 
synchronize with the vertical synchronizing signal VD. 

The duplication control signal extracting unit 16 ex- 
tracts a duplication control signal S6 from an information 
data sequence of the reproduced video signal compo- 
nents S2, and supplies the duplication control signal S6 
to the SS duplication control signal generator 17. 

The SS duplication control signal generator 1 7 gen- 
erates the PN (Pseudo random Noise) code sequence, 
and transforms the duplication control signal S6 into a 
spread spectrum signal by using the PN code sequence. 

Fig. 4 is a chart showing a construction of the SS 
control signal generator 17. The SS control signal gen- 
erator 17 contains a duplication control signal sequence 
generator 171, PN code sequence generator 172, and 
multiplier 173. 

The duplication control signal sequence generator 
1 71 is supplied with the clock signal CLK from the timing 
generator 19, the duplication control signal S6 from the 
duplication control signal extracting unit 16, and a timing 
signal T1 . In this case, the timing signal T1 indicates the 
breakpoint timing of the duplication control signal S6 for 
each one bit. 

And, the duplication control signal sequence gen- 
erator 171 outputs the duplication control signal S6 for 
predetermined clocks for each one bit, thereby produc- 
es a duplication control signal sequence FS to supply 
the duplication control signal sequence FS to the multi- 
plier 173. In this case, the duplication control signal se- 
quence FS is generated to accompany a low bit data for 
indicating the allowable duplication frequency, for exam- 
ple, for each one vertical period. 

The PN code sequence generator 172 is supplied 
with the clock signal CLK synchronized with the vertical 
synchronizing signal of the video signals from the timing 
generator 19 and the reset signal (initializing signal) RE. 
An Enable signal EN is a signal for putting the PN code 
sequence generator 172 into the operational state. In 
this embodiment, the Enable signal EN is generated by 
the information output device 10 being powered, and is 
supplied to the PN code sequence generator 172. The 
reset signal RE is a signal that makes the PN code se- 
, quence generator 1 72 generate the PN code sequence 
having a predetermined code pattern from the top of the 
sequence. 

The PN code sequence generator 172 is brought 
into the operational state in accordance with the Enable 
signal EN. And, the PN code sequence generator 172 



generates the PN code sequence from the top thereof 
at each timing that the reset signal RE is supplied, to 
synchronize with the clock signal CLK. The PN code se- 
quence PS thus generated is supplied to the multiplier 
s 173. 

Fig. 5 is a chart showing a construction of the PN 
code sequence generator 172. The PN code sequence 
generator 1 72 in this example is formed of 1 5 D flip flops, 
REG 1 to REG 15, constituting a 15 stage shift register 

10 and exclusive OR circuits, EX-OR1 to EX-OR5, that op- 
erate appropriate tap outputs of this shift register. And, 
the PN code sequence generator 172 shown in Fig. 3 
generates a PN code sequence PS ol the M sequence 
on the basis of the reset signal RE, clock signal CLK, 

75 and Enable signal EN. 

The multiplier 173 of the SS duplication control sig- 
nal generator 17 transforms the duplication control sig- 
nal sequence FS into a spread spectrum signal by using 
the PN code sequence PS from the PN code sequence 

20 generator 172. From the multiplier 173, a spread spec- 
trum signal (hereunder, referred to as SS duplication 
control signal) S7 is obtained, which is the duplication 
control signal having the spectrum spread. 

As described above, the SS duplication control sig- 

2s nal generator 1 7 in the first embodiment is supplied with 
the clock signal CLK synchronized with the picture syn- 
chronizing signal from the timing generator 1 9, and at 
the same time the reset signal RE of the vertical period 
synchronized with the vertical synchronizing signal VD. 

30 Therefore, the SS duplication control signal S7 from the 
SS duplication control signal generator 17 is obtained, 
in which the spectrum of the duplication control signal 
is spread by the PN code sequence repetitively reset for 
each one vertical period. 

35 in other words, as shown in Figs. 6 A to 6C, the SS 
duplication control signal generator 17 initializes the PN 
code sequence generator for each one vertical period 
by means of the reset signal RE (Fig. 6B) using one ver- 
tical period as one cycle, synchronized with the vertical 

40 synchronizing signal VD (Fig. 6A), and generates the 
PN code sequence PS (Fig. 6C) using one vertical pe- 
riod as a repetitive period to synchronize with the clock 
signal CLK. And, the SS control signal generator 17 
transforms the duplication control signal S6 into a 

45 spread spectrum signal by using the PN code sequence 
PS, thus producing the SS duplication control signal S7. 

The SS duplication control signal S7 thus obtained 
from the SS duplication control signal generator 17 is 
supplied to the D/A converter 18, where the SS duplica- 

50 tion control signal S7 is converted into an analog SS du- 
plication control signal S8, which is supplied to the adder 
15. 

The adder 15 receives the analog video signal S5 
from the D/A converter 1 4 and the analog SS duplication 
55 control signal S8 from the D/A converter 18, produces 
an analog video signal S9 on which the analog SS du- 
plication control signal S8 is superimposed, and outputs 
the analog video signal S9- And, the analog video signal 
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S9 on which the analog SS duplication control signal S8 
is superimposed is supplied to the monitor receiver to 
display picture images and the recording device to 
record the video signals on the recording rnsdium. 

Figs. 7A to 7D illustrate a relation between the du- 
plication control signal and the main information signal 
(video signal in this example) in spectrum. The duplica- 
tion control signal contains a low information, and is a 
signal of low bit rate : a narrow band signal as shown in 
Fig. 7A. Applying the spectrum spreading to this signal 
will produce a wide band signal as shown in Fig. 7B. 
Here, the level of the spread spectrum signal goes low 
inversely proportionally to the expansion rate of the 
band. 

This spread spectrum signal, namely, the SS dupli- 
cation control signal S6 is superimposed on the infor- 
mation signal by the adder 1 5. In this case, as shown in 
Fig. 7C, the SS duplication control signal S6 is made 
sufficiently tower in level than the maximum level of the 
video signal, namely, the main information signal, before 
being superimposed. As the superimposition is made in 
this manner, the main information signal will not sub- 
stantially be deteriorated. Accordingly, when the video 
signals on which the SS duplication control signal is su- 
perimposed is supplied to the monitor receiver to repro- 
duce picture images, a reproduced picture is not sub- 
stantially affected by the SS duplication control signal, 
presenting a good reproduced picture. 

On the other hand, in order to detect the SS dupli- 
cation control signal on the side of the recording device, 
applying the reverse spectrum spreading as described 
later will restore the narrow band SS duplication control 
signal, as shown in Fig. 7D. To apply a sufficient band 
spreading rate will make the level of the duplication con- 
trol signal after the reverse spectrum spreading being 
applied surpass the level of the main information signal, 
which enables the duplication control signal to be de- 
tected. 

Since the SS duplication control signal in this case 
is superimposed on the analog video signals in an iden- 
tical time and identical frequency, it is impossible to de- 
lete or modify the control signal by using a frequency 
filter or by a simple replacement of information. 

Therefore, the SS duplication control signal super- 
imposed on the video signals is not to be removed, and 
the SS duplication control signal can reliably be provid- 
ed to the devices such as the monitor receiver and re- 
cording device. Moreover, in this information output de- 
vice 10, the duplication control signal applying unit 13 
superimposes the duplication control signal not to be re- 
moved even after being converted into the analog video 
signals on the SS duplication control signal by a different 
method from the spectrum spreading. Thus, the method 
of this embodiment improves the reliability of duplication 
prevention control in comparison to the duplication pre- 
vention control by the SS duplication control signal only. 

In the information output device in Fig. 2, after the 
decoded video signals are converted into analog sig- 



nals, the D/A converted SS duplication control signal S7, 
namely, S8 is made to be superimposed on the con- 
cerned analog video signals. However, after the digital 
signal from the duplication control signal applying unit 
s 1 3 and the digital SS duplication control signal S7 from 
the SS duplication control signal generator 17 may be 
added by a digital adder, and the added output may be 
converted into an analog signal by a D/A converter to 
thereby acquire the analog video signal S9 on which the 
w SS duplication control signal is superimposed. 

Further, the timing generator 19 is designed to ex- 
tract the synchronizing signal from the analog video sig- 
nals supplied by the D/A converter 14 to thereby pro- 
duce various timing signals. However, the timing signals 
is can be generated using the output signal from the de- 
code unit 12 or using the output signal from the duplica- 
tion control signal applying unit 1 3. 

Next, a recording device will be described which re- 
ceives an output signal from the foregoing information 
20 output device 10 and records the information. 

Fig. 8 is a block diagram showing a construction of 
a recording device 20 which is used in the information 
duplication control system in this embodiment. The re- 
cording device 20 corresponds to the recording system 
25 of the DVD device in the first embodiment. 

As shown in Fig. 8, the recording device 20 in this 
embodiment is provided with an A/D converter 21 , cod- 
ing unit 22, writing unit 23, duplication control signal de- 
tector 24, SS duplication control signal detector 25, tim- 
30 ing generator 26, and duplication control unit 27 for con- 
trolling the permission/prohibition of duplication. And, a 
disk 200 is a DVD on which video signals are written by 
the recording device 20. 

The analog video signal S9 supplied to this record- 
35 ing device 20 from the information output device 10 is 
converted into a digital video signal S21 by the A/D con- 
verter 21 , and the digital video signal S21 is supplied to 
the coding unit 22, writing unit 23, duplication control 
signal detector 24, SS duplication control signal detector 
40 25, and timing generator 26. 

The coding unit 22, while receiving the digital video 
signal S21 and executing a coding processing such as 
eliminating the picture synchronizing signal and apply- 
ing data compression to the digital video signals, makes 
45 a digital video signal S22 for recording and supplies the 
digital video signal S22 to the writing unit 23. 

In this example, the duplication control signal de- 
tector 24 extracts the duplication control signal interpo- 
lated into the vertical blanking period of the video signal, 
50 and decodes it. And the duplication control signal detec- 
tor 24 executes the data judgment as to the contents of 
duplication control indicated by the concerned duplica- 
tion control signal, and supplies a judgment result S24 
to the duplication control unit 27. In this case, the judg- 
es ment result S24 is an allowable duplication frequency. 

The SS duplication control signal detector 25 pos- 
sesses a function as a reverse spectrum spreading 
means that extracts the duplication control signal super- 
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imposed on the digital video signal S21 by applying a 
reverse spectrum spreading. As described later, the 
start timing of generating a PN code sequence for use 
in the reverse specirum spreading is controlled by the 
reset signal of the timing signals supplied by the timing 
generator 26. 

As described above, in the information output de- 
vice 10, the PN code sequence PS is generated on the 
basis of. the reset signal RE that is synchronized with 
the vertical synchronizing signal of the video signals and 
uses one vertical period as one cycle. Applying this PN 
code sequence PS to the duplication control signal se- 
quence generates the spread spectrum signal. 

Accordingly, also in the recording device 20, the PN 
code sequence tor use in the reverse spectrum spread- 
ing is generated tor each one vertical period, on the ba- 
sis of the vertical synchronizing signal of the video sig- 
nals supplied by the information output device 10; and 
thereby. ihe.PN code sequence for the reverse spec- 
trum spreading having the same timing as the PN code 
sequence PS loi the spectrum spreading can easily be 
generated 

The timing generator 26 of the recording device 20 
in this example contains the same construction as 
shown in Fig 3 generates a reset signal RE1 that con- 
trols the start nmtng of generating a clock signal CLK1 
and the PN code sequence for the reverse spectrum 
spreading on the basis of the vertical synchronizing sig- 
nal of the mput signal S9 of the recording device 20, and 
supplies the reset signal RE1 to the SS duplication con- 
trol signal detector 25. 

In this case the reset signal RE1 obtained from the 
timing generator 26 is a signal corresponding to the re- 
set signal RE used in the SS duplication control signal 
generator 17 ol the information output device 10, and is 
a vertical synchronizing signal. Therefore, the reset sig- 
nal RE i obtained from the timing generator 26 is a signal 
synchronizing with the reset signal RE, and can be 
served as a signal lor generating the PN code sequence 
for the reverse spectrum spreading from the top thereof. 
Accordingly the SS duplication control signal detector 
25 does no! require the phase control of the PN code 
' for the reverse specirum spreading that employs the 
sliding correia:or and the like, as different Irom the case 
with a general spectrum spreading that does not contain 
a synchronizing timing 

The SS duplication control signal detector 25 in this 
example which is nol illustrated, contains a reverse 
spectrum breading unit for extracting the spread spec- 
trum duplication control signal from the supplied digital 
signal S21 and a data judgment unit for restoring the 
duplication control signal extracted by this reverse spec- 
trum spreading unit to an original duplication control sig- 
nal. 

The reverse spectrum spreading unit is provided 
with a PN code generator for the reverse spectrum 
spreading and a multiplying circuit, and generates a PN 
code sequence of the vertical cycle. And, the reverse 



spectrum spreading unit executes the reverse spectrum 
spreading by using the generated PN code sequence, 
restores the duplication control signal transformed into 
the wide band and low level signal to the original narrow 

5 band and high level signal to extract the duplication con- 
trol signal from the signal S21 . As to the extracted du- 
plication control signal, the data judgment unit judges 
the contents of the duplication control that the con- 
cerned duplication control signal indicates, and supplies 

to the judgment result S25 to the duplication control unit 
27. In this case, the judgment result S25 indicates the 
allowable duplication frequency. 

The duplication control unit 27 forms a control signal 
S27 tor controlling the writing unit 23 on the basis ot the 

15 judgment result S24 and S25, and supplies the control 
signal S27 to the writing unit 23. The control signal S27 
is to control the permission or prohibition of writing the 
video signal in the disk 200. When the control signal S27 
indicates the permission of writing, the duplication con- 

20 trol unit 27 controls to update the duplicatbn control sig- 
nal. ■ ' ' 

The writing unit 23 writes the digital video signal S22 
from the coding unit 22 in the disk 200, when the control 
signal S27 from the duplication control unit 27 indicates 

25 the permission of duplication, and at the same time up- 
dates the content of the duplication control signal to 
record it as an additional information. The update of the 
content is to reduce the allowable frequency of duplica- 
tion. When the control signal S27 indicates the prohibi- 

30 tion of duplication, the writing unit 23 is controlled not to 
write the digital signal S22 in the disk 200. 

The judgment result S24 from the duplication con- 
trol signal detector 24 and the judgment result S25 from 
the SS duplication control signal detector 25 ought to be 

35 originally the same. However, in the process to the input 
of the recording device ; if either of the duplication control 
signals is removed or modified, the judgment result S24 
and the judgment result S25 will not be the same. The 
duplication control unit 27 regulates such inconsistency, 

40 and properly maintains the duplication control. 

Fig. 9 is a flow chart of the processing in the dupli- 
cation control unit 27. 

First, at step 301 , the duplication control unit 27 ac- 
quires the judgment results of the duplication control in- 

45 formation superimposed by plural different methods. 
Next, at step 302, the duplication control^ unit 27 detects 
the minimum value K of the allowable frequency out of 
the plural judgment results. And, if the minimum value 
K is 0, at step 305, the duplication control unit 27 pro- 
50 hibits the writing unit 23 to write the digital data in the 
disk 200. 

If the judgment result at step 302 indicates that the 
minimum value K is 1 or more, the duplication control 
unit 27 allows the writing unit 23 to write the digital data 
55 in the disk 200 at step 303, and modifies the content of 
the duplication control signal to reduce the allowable du- 
plication-frequency by one time at step 304; further, the 
duplication control unit 27 controls the writing unit 23 to 
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write the additional data of the duplication control signal 
that the duplication allowable frequency is reduced by 
one time as well as the digital data in the disk at step 306. 

The recording method of the duplication control sig- 
nal, as described above, may record the duplication 
control signal by interpolating it into the picture data with 
areas divided, or by applying the spectrum spreading to 
it. Further, naturally the method may record the con- 
cerned updated duplication control signal by plural dif- 
ferent methods in the same manner as above. 

In the recording device 20 in Fig. 8, the input signal 
S9 is converted into a digital signal by the A/D converter 
21 , and thereafter the input signal S9 is made to be sup- 
plied to the SS duplication control signal detector 25. 
However, the SS duplication control signal can be de- 
tected also from the analog signal S9. Further, the timing 
^generator 26 can extract the synchronizing signal from 
the analog signal S9to thereby generate various timing 
signals such as the clock signal and reset signal. 

[Second Embodiment] 

In the loregoing embodiment, the duplication con- 
trol signal is transformed into a spread spectrum signal, 
which is superimposed on an analog information signal, 
and at the same time the duplication control signal being 
a digital data is superimposed thereon. However, in this 
second embodiment, the duplication control signal is su- 
perimposed in plural kinds by using the spectrum 
spreading method. 

Fig. 10 illustrates an information output device 30 
of the second embodiment. 

The signal processing in the second embodiment 
that a readout unit 11 reads out a digital data S2 from 
a disk 100 and a duplication control signal extracting unit 
16 extracts a duplication control signal S6 from the dig- 
ital data S2 is the same as the information output device 
100 in the first embodiment. However, in this embodi- 
ment, the extracted duplication control signal S6 is sup- 
plied to multipliers 33, 34 for a first and second spectrum 
spreads. 

The multiplier 33 is provided with a first PN code 
sequence PS1 from a first PN code sequence generator 
31 , and the multiplier 34 is provided with a second PN 
code sequence PS2 from a second PN code sequence 
generator 32 that generates a PN code sequence differ- 
ent from the foregoing first PN code sequence PS1. 
Therefore, the multiplier 33 multiplies the duplication 
control signal S6 by the first PN code sequence PS1 into 
a spread spectrum signal, and the multiplier 34 multi- 
plies the duplication control signal S6 by the second PN 
code sequence PS2 into another spread spectrum sig- 
nal; thus the multiplier 33 and 34 produce different 
spread spectrum signals. 

These SS duplication control signals each are con- 
verted into analog signals each by D/A conveners 35 
and 36, and thereafter both of the foregoing analog sig- 
nals are supplied to an adder 15 where both of the sig- 



nals are superimposed on analog video signals from a 
D/A converter 14, which is outputted to the recording 
device. In this example, the duplication control signal 
applying unit 1 3 in the first embodiment is not needed. 
5 However, providing the foregoing applying unit 13 will 
make a superimposition method of three kinds of dupli- 
cation control signals. 

In this example, in the same manner as the forego- 
ing first embodiment, the first PN code sequence PS1 
io and the second^PN code sequence PS2 each are de- 
signed to be PN codes using one vertical period as the 
repetitive cycle, synchronized with the vertical synchro- 
nizing signal by a timing signal from a timing generator 
19. Therefore, it is easy to acquire a PN code for the 
is reverse spectrum spreading only by generating a reset 
signal synchronized with the vertical synchronizing sig- 
nal when applying the reverse spectrum spreading. 

Fig. n illustrates an example of a recording device 
40 that receives a signal from the information output de- 
20 vice 30 and executes the duplication control. 

In this example ; the recording device 40 is provided 
with SS duplication control signal detectors 41 and 42, 
"and a timing signal from a timing generator 26 is sup- 
plied to both of the SS duplication control signal detec- 
ts tors 41 and 42. 

The SS duplication control signal detectors 41 and 
42 each contain PN code generators similar to the first 
PN code sequence generator 31 and the second PN 
code sequence generator 32 in the information output 
30 device 30 And, the timing signal synchronized with the 
vertical synchronizing signal from the timing generator 
26 initializes these PN code generators to generate PN 
code sequences having the same level as the first PN 
code sequence PS1 and the second PN code sequence 
35 PS2, having the same phase when the spectrum 
spreading being applied. By these PN code sequences, 
the reverse spectrum spreads are applied to restore the 
duplication control signals and to judge data. Data judg- 
ment results S41 and S42 are supplied to a duplication . 
.40 control unit 27. 

In the same manner as in the foregoing first embod- 
iment, the duplication control unit 27 performs a consist- 
ency processing as to the judgment results S41 and 
S42, and appropriately controls a writing unit 23 to or 
45 not to write, in the completely same manner as the fore- 
going. 

In stead of using the different sequences of PN 
codes as above, one kind of PN code is made to gen- 
erate PN codes having different phases, which may be 

50 used in the same manner. Further, in the foregoing first 
and second embodiments, the PN code of M sequence 
is used. However the PN code is not limited to the M 
sequence, and the Gold code sequence or other various 
codes can be used for the spectrum spreading. 

55 Further, the PN code sequences for the spectrum 
spreading and reverse spectrum spreading are gener- 
ated for each one vertical period, which, however, may 
be generated for every plural vertical periods such as 
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for every two vertical periods or for every four vertical 
periods; or it may be generated for every divided periods 
made by dividing one vertical period into plural numbers, 
such as for every 1/2 vertical periods or for every .1/4 
vertical periods. 

Further, the picture synchronizing signal is not lim- 
ited to the vertical synchronizing signal, and the horizon- 
tal synchronizing signal may be used. Also in this case, 
the PN code sequences for the spectrum spreading and 
the reverse spectrum spreading may be generated for 
every plural horizontal periods, or for every divided pe- 
riods made by dividing one horizontal period into plural 
numbers. 

Further, the examples mentioned above relate to 
the case that the information signal is assumed to be 
video signals. However the invention can be applied to 
audio signals, or every possible information that a du- 
plication prevention control is required. 

Further, when the information signal is not video sig- 
nals, providing a synchronizing signal of a specific tim- 
ing and generating a PN code to synchronize with the 
timing synchronizing signal will facilitate the detection 
of the PN code when the reverse spectrum spreading is 
applied, in the same manner as above. However, it is 
not necessarily required to provide the synchronizing 
signal to generate the PN code. Naturally, such a meth- 
od as the sliding correlation may be employed in the re- 
verse spectrum spreading in the same manner as the 
usual method, whereby the phase control is carried out 
to apply the reverse spectrum spreading. 

Further, in the foregoing examples, the writing unit 
is made to record video signals in the digital format on 
the disk; however, naturally the invention is applicable 
when the writing unit records video signals in the analog 
format. In that case, preferably the writing unit 23 applies 
the spectrum spreading to the updated duplication con- 
trol signal as described above, superimposes the 
spread spectrum duplication control signals on the an- 
alog video signals to record, and superimposes the sim- 
ilarly updated duplication control signal by the other an- 
alog superimposition method on the analog video sig- 
nals to record. 

When a plurality of duplication control signals are 
recorded on the recording medium in this manner, even 
when the signals are reproduced by a usual reproducing 
device in stead of the foregoing information output de- 
vice 10, the spread spectrum duplication control signal 
as well as the duplication control signal by the other 
method are transmitted to the recording device 20; and 
therefore, a proper duplication control can be performed 
in this recording device 20, in the same manner as 
above. 

Further, in the above description, the information 
output device is assumed to handle a recording medium 
on which a predetermined duplication control informa- 
tion is recorded in the digital format. However, the in- 
vention is applicable also to an information output de- 
vice that outputs information by reproducing a recording 



medium having analog information recorded on, in 
which a passive duplication prevention measure is tak- 
en by the foregoing AGC or APC system. 

The information output device in this case is provid- 

s ed with a generator of the duplication control signal, and 
when detecting a large amplitude pseudo synchronizing 
signal lor the foregoing AGC system, the information 
output device generates the duplication control signal 
from the generator, applies the spectrum spreading to 

10 the duplication control signal, and superimposes the 
spread spectrum duplication control signal on the ana- 
log output information signal to output. Thereby even 
when a recording medium does not contain the duplica- 
tion control signal, the duplication prevention control can 

is reliably be carried out. 

In the same manner, in an information output device 
that reproduces a recording medium on which an infor- 
mation is recorded in the digital format and an informa- 
tion for a direct duplication control is not recorded while 

20 a copyright information is recorded as an additional in- 
formation, when performing reproduction and the fore- 
going copyright information as an additional information . 
is detected, the information output device generates a 
duplication control signal, applies the spectrum spread- 

2S ing to the duplication control signal to produce a spread 
spectrum duplication control signal as described above, 
superimposes the spread spectrum duplication control 
signal on the analog output information signal to output. 
Thereby, in the analog connection, the duplication pre- 

30 vention control in the recording device can reliably be 
carried out. 

Further, in the foregoing examples, the duplication 
control signals are superimposed double, however nat- 
urally, the duplication control signals may be superim- 

35 posed in triple or more. 

Still more, it is natural that the contents of the dupli- 
cation control signal may indicate not the allowable du- 
plication frequency, but duplication permission, duplica- 
tion prohibition, and generation limitation such as the 

40 duplication permission only for the first generation. 

'.In the invention thus described, the duplication con- 
trol information is superimposed on the main information 
signal by plural superimposition methods. Therefore, 
even though the duplication control information by one 

45 or some of the methods is removed or modified, if at 
least one duplication control signal remains, the dupli- 
cation prevention control is reliably carried out. Espe- 
cially in the invention, one of the plural superimposition 
methods applies the spectrum spreading to the duplica- 

so tion control signal to widen the frequency band and su- 
perimpose the spread spectrum duplication control sig- 
nal on the analog information signal in the same time 
and same frequency as those of the analog signal. 
Therefore, it will be impossible to delete or modify the 

55 duplication control information by using a frequency fil- 
ter or a simple replacement of an information signal. 
Thus, an effective duplication prevention control can be 
carried out in the anaiog connection. 
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And, when any of the plural duplication control sig- 
nals is modified and there occurs an inconsistency be- 
tween the plural duplication control signals, since the 
duplication control signal closest to duplication prohibi- 
tion is applied for the consistency processing as a rule, - s 
the duplication prevention control is properly carried out. 

The invention being thus described, it will be obvi- 
ous that the same may be varied in many ways. Such 
variations are not to be regarded as a departure from 
the scope of the invention, which is defined by the fol- 10 
lowing claims. 



Claims 

1 . An information output device comprising: 



15 



first duplication control information superim- 
posing means for applying a spectrum spread- 
ing processing to a duplication control informa- 20 
tion signal generated on the basis of an added 
information, obtained from a recording medi- 
um, and indicating an allowable frequency of 
recording of a main information signal, to there- 
by generate a first processed duplication con- 25 
trol information signal, and for superimposing 
said first processed duplication control informa- 
tion signal on the main information signal read 
out from the recording medium; 
second duplication control information super- 30 
imposing means for applying a processing dif- 
ferent from a processing by the first duplication 
control information superimposing means to 
the basic duplication control information signal 
to thereby generate a second processed dupli- 35 
cation control information signal, and for super- 
imposing said second processed duplication 
control information signal on the main informa- 
tion signal; and 

output means for outputting the main informa- 40 
tion signal containing the first and second proc- 
essed duplication control information signals^ 

2. A device according to claim 1 , wherein said second 
duplication control information superimposing 
means is adapted to generate a digital signal as the 
second processed duplication control information 
signal. 

3. A device according to claim 1 , wherein said first and so 
second duplication control information superimpos- 
ing means spread the spectrum of the basic dupli- 
cation control information signal by means of a first 
second spreading codes which are respectively dif- 
ferent. 55 

4. An information recording device for receiving an in- 
put signal generated in such a manner that a first 



processed duplication control information signal 
generated by a spectrum spreading process ap- 
plied to a duplication control information signal in- 
dicating an allowable frequency of recording of a 
main information signal is superimposed on the 
main information signal, and a second processed 
duplication control information signal generated by 
a second process different from the spectrum 
spreading processing is applied to the duplication 
control information signal, the information recording 
device comprising: 

first duplication control information signal de- 
tecting means for applying a reverse spectrum 
spreading processing to said input signal and 
detecting the duplication control information 
signal based on the first processed duplication 
control information signal; 
second duplication control information signal 
detecting means for delecting from the input 
signal the duplication control information signal 
based on the second processed duplication 
control information signal; 
selection means for selecting : as an output du- 
plication control information signal, a duplica- 
tion control information signal that is the closest 
to duplication prohibition out of the first and the 
second duplication control information signals 
obtained by the first and second duplication 
control information detecting means; and 
recording control means for controlling record- 
ing of the main information signal on the record- 
ing medium, on the basis of said output dupli- 
cation control information signal selected by 
said selection means. 

5. A device according to claim 4, wherein the record- 
ing control means reduces an allowable duplication 
frequency indicated by the duplication control infor- 
mation signal selected by the selection means, and 
records said reduced duplication control informa- 
tion signal on the recording medium. 

6. A device according to claim 4 or 5, wherein said sec- 
ond process generates a digital signal as the sec- 
ond processed duplication control information sig- 
nal. 

7. A device according to claim 4 or 5, wherein said sec- 
ond process spreads the spectrum of the basic du- 
plication control information signal by means of a 
second spreading code different from a first spread- 
ing code used in the spectrum spreading process- 
ing by the first duplication control information super- 
imposing means, thereby to generate the second 
processed duplication control information signal. 

8. A duplication control method for controlling record- 
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ing ot a main information signal on a recording me- 
dium, the method comprising the steps of: 

applying a spectrum spreading process to a du- 
plication control information signal generated 
on the basis of an added information obtained 
from a recording medium and indicating an al- 
lowable frequency of recording of a main infor- 
mation signal recorded on the recording medi- 
um to thereby generate a first duplication con : 
trol information signal, and superimposing said 
first processed duplicatbn control information 
signal on the main information signal read out 
from the recording medium; 
applying a second process, different from the 
spread spectrum process of the first duplication 
control information superimposing means, to 
the duplication control information signal there- 
by to generate a second processed duplication 
control information signal, and superimposing 
said second processed duplication control in- 
formation signal on the main information signal; 
and outputting the main information signal con- 
taining the first and second processed duplica- 
. tion control information signals as an output 
signal; 

applying a reverse spectrum spreading proc- 
ess to said output signal and detecting the du- 
plication control information signal based on v 
the first processed duplication control informa- 
tion signal; 

detecting from the input signal the duplication 
control information signal based on the second 
.processed duplication control information sig- 
nal superimposed by the process different from 
-the spread spectrum process; 
selecting, as an output duplication control infor- 
mation signal, a duplication control information 
signal that is the closest to duplication prohibi- 
tion out of the first and the second duplication 
control information signals obtained by the first 
and second duplication control information de- 
tecting means; and 

controlling recording of the main information 
signal on the recording medium on the basis of 
said output duplication control information sig- 
nal selected by said selection means. 



11. A method according to claim 8 or 9, wherein said 
second process spreads the spectrum of the basic 
duplication control information signal by means of 
a second spreading code different from a first 
5 spreading code used in the spread spectrum proc- 
ess of the first duplication control information super- 
imposing means, thereby to generate the second 
processed duplication control information signal. 

io 12. A duplication control system for controlling record- 
ing of a main information signal on a recording me- 
dium, the system comprising: 

an information output device according to any 
one of claims 1 to 3; and an information recording 

75 device according to any one of claims 4 to 6. 



13. A recording medium having recorded thereon a 
main information signal on which is superimposed 
on first duplication control information signal, which 
has been spread spectrum processed, and a sec- 
ond duplication control information signal which has 
been processed differently than the first duplication 
control information signal. 
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A method according to claim 8, further comprising: 
reducing an allowable duplication frequency indi- 
cated by the selected duplication control informa- 
tion signal, and recording said reduced duplication 
control information signal on the recording medium. 



so 



10. A method as claimed in claim 8 or 9, wherein said 
second process generates a digital signal as the 
second processed duplication control information 
signal. 
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